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ERRATA 


NASA Technical Memorandum 84660 


Tabulations of Recorded Gust and Maneuver 
Accelerations and Derived Gust Velocities for Airplanes in the 
NASA VGH General Aviation Program 

Joseph W. Jewel, Jr. 

September 1983 


This errata is Issued to correct errors Introduced in the writing and production 
this paper. Please make the following changes: 

Page 3, under "Twin-engine executive," the first two lines of "Airplane type": 

Change 1,2,2A,3 to 1,2,2A,3^. 

Change I^,l2,i3^3l to 1^, 1^,1^, 3. 

Page 4: 

Under "Personal," the first line of "Airplane type": 

Change IOA.IOAI, 12,121 to 10l,10A,12,12l. 

Under "Commercial survey," the first line of "Airplane type": 

Change 4,25,27 to 41,25,27. 

Page 10, the second table, under "Instructional operations for airplane type": 
Change airplane type 19 to type 18. 

Page 11, under "Commercial survey operations for airplane type": Change 

airplane type 4 to 4 I. 

Page 13, under "Twin-engine executive operations": Change the value at an 

Incremental normal acceleration of 0.5 to 0.6 from 208 to 203. 

Page 14, under "Personal operations": 

Change airplane types lOA to 10^ and lOA^ to lOA. 

Change flight hours for airplane type 10 from 225 to 224. 

Page 15: 

Under "Commercial survey operations," airplane type 24^: Change the value 

for nautical miles from 13 302 to 12 302. 

Under "Commercial survey operations," airplane type 17^: Change the value 

at Incremental normal acceleration of -0.6 to -0.7 from 37 871 to 17 406. 



Page 19: 


operations": Change airplane type lOA to 10^ and 

lUA-^ to lOA. 


Under ^Instructional operations,” airplane tvpe 17: 
flight hours from 813 to 812. 


Change the number of 


Page 20, under "Commercial survey operations," airplane tvoe 24^- 
flight hours from 86 to 85. 


Change the 


Page 23, under "Single-engine executive operations": 

Airplane type 8A, change base home state from MI to MT. 

Airplane type 9, change average pressure altitude from’ 5 539 to 4 539. 

Page 24, under "Personal operations": 

Change airplane type lOA to 10^ and lOA^ to lOA. 

Change flight hours for airplane type 10 from 225 to 224. 

Change average V for airplane type 13 from 95 knots to 96 knots. 


ISSUE DATE: 
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SUMMARY 


Gust and maneuver acceleration data in O.lg intervals (above preselected thresh 
old values) and derived gust velocities in intervals of 4 ft/sec are presented in 
tabular form for 95 general aviation airplanes based throughout the continental 
United States. The sample represents 35 286 hours of flight data obtained from air- 
planes involved in 9 types of operations. 


INTRODUCTION 

In the latter part of 1960, a request was made to NASA by the Federal Avxation 
Administration to establish a data collection program on airplanes in the general 
aviation category. The purpose of the program was to update information on the flight 
loads - gust and maneuver accelerations - and on the airspeed and altitude operating 
practices of modern general aviation airplanes. Such data were needed because of the 
significant advances made since World War II in propulsion and aerodynamics, which 
have allowed modern airplanes to fly in speed and altitude regimes not obtainable 
by older aircraft. 

Accordingly, a program identified as the NASA VGH General Aviation Program was ^ 
initiated in 1961. The program was conducted on a voluntary basis; that is, partici 
pants were compensated only for the installation or removal of government- furnished 
flight recorders. The first data from the program were received in 1962, the last in 
1981 and the program was terminated in 1982. During the period the program was 
active, 42 155 hours of VGH data were collected from the 105 airplanes flown in twin- 
engine executive, single-engine executive, personal, instructional, commercial survey, 
aerial application, aerobatic, commuter, and float types of operations throughout the 
continental United States. Of these data 35 286 hours from 95 airplanes have been 
evaluated and are presented in this report in tabular form for each type of operation. 
The tables give distributions of the incremental gust and maneuver accelerations in 
0 Ig intervals (above preselected threshold values) and distributions of derived gust 
vkocities in intervals of 4 ft/sec for each airplane. The average true airspeed, 
the average pressure altitude, the number of flights, the flight hours, the nautical 
miles flown, and the state in which the airplane was based are also presented for each 

airplane. 

This report provides a compilation of recorded acceleration and derived gust- 
velocity information, representative of that experienced by present-day general avi- 
ation airplanes, for use by industry and the government in establishing design 
0 j-iteria; no analysis of the data is given. 


SYMBOLS 

incremental normal acceleration (normal acceleration - 1 . 0 ) , g units 
wing chord, ft 

2 

acceleration due to gravity, 32.2 ft/sec 
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gust factor, 


0.88U 

^ 

S.2 + U 


(from ref. 1) 


slope of lift curve per radian 
gust limit load factor 
maneuver limit load factor 
wing area, ft^ 
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derived gust velocity. 


K p^V^mS 

go o 


, ft/sec (from ref. 1) 


true airspeed, knots 
design cruising speed, knots 
design dive speed, knots 
equivalent airspeed, ft/sec 
airplane weight, lb 

2W 


airplane mass ratio. 


mpcgS 


(from ref. 1) 


air density, slugs/ft“ 


air density at sea level, slugs/ft' 


INSTRUMENTATION 

The data were collected with NASA VGH flight recorders described in reference 2. 
The instrument consists of three main parts: a base containing the recording ele- 

ments, a film drum, and a remote acceleration transmitter. The film drum contains a 
175-ft roll of recording photographic paper, which is driven at a rate of about 
0-5 in. per minute to obtain a time-history record of normal acceleration, indicated 
airspeed, and pressure altitude- The accelerometer was rigidly mounted within the 
range of travel of the airplane center of gravity. To obtain a continuous record of 
the instrumented airplane's operations, power supplied to the recorder was obtained 
through the master switch, so that the recorder and associated instrumentation were 
activated from engine start to shutdown. Figure 1 is a photograph of the NASA VGH 
recorder, and figure 2 is a sample VGH record for a typical flight. 


PROGRAM DESCRIPTION 

To provide acceleration and derived gust data representative of that experienced 
by current general aviation airplanes, it was necessary to select airplanes and 
operations throughout the United States (fig. 3) that were typical of present usage. 
Table I gives pertinent physical and design characteristics of the instrumented air- 
planes. Physical characteristics were obtained from the manufacturer, from Jane's 
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All the World's Aircraft, or from the specifications sections of varxous Aerospace 
Forecast and Inventory issues of Aviation Week and Space Technology. Design informa- 
tion that would be helpful in data analysis was obtained from the aircraft manu- 
facturer, or calculated using references 3, 4, or 5. Each specific airplane type was 
assigned a number, and different models of that type were assigned a letter designa 
tion after the number . 

Types of airplane operations selected to represent general aviation usage are as 
follows: twin-engine executive, single-engine executive, personal, instructional, 

commercial survey, aerial application, aerobatic, commuter, and float. Although type 
of operation generally defines the mission the instrumented airplanes were involved ^ 
in, a more detailed definition of their missions could be useful for data interpreta 
tion. The following tabulation of operations gives: the airplane types involve in 

operation, the airplane operator (individual, company, fixed-base operator, etc.;, 
and the primary use of the airplane in the data sample. When there were two or more 
airplanes of the same type or model, a numerical superscript was used to distinguish 
one from the other. Note the use of the same airplane type and model in different 
operations . 


Twin^enqine executive : 
Airplane type 
1,2,2A,3 
1 ^, 1 ^,!^, 3 ^ 

4 and 5 


Operated by 
Companies 

Airplane manufacturers 
Fixed-base operator 


Individual 


Single-engine 
Airplane type 
6,7C,7C^,9 
7,7A,7B,8A 
8,8A^,9A 


executive : 

Operated by 
Individuals 
Companies 

Fixed-base operator 


Primary use 

Business flights 

Flight demonstration; executive 
transport; cargo carrier 

Charter flights; transition to 
heavier aircraft; instrument 
flights; and check flights 

Ambulance; business; pleasure 


Primary use 

Business and pleasure flights 

Business and cargo flights 

Charter flights for personnel and 
cargo; instrument check flights; 
transition to heavier aircraft 
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Personal : 
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Airplane type Operated by 


10A,10A^,12,12^, 

Flying club 

12^,12^,12A, 


13,13^ 


10 

Individual 

11 

Fixed-base operator 

Instructional : 


Airplane type 

Operated by 

128,15,16,17, 

Fixed-base operator 

18,18^ 


128^,128^,14, 

University 

14A 


4A 

University 


Primary use 

Pleasure, business, and instructional 
flights 

Pleasure and business flights 

Pleasure, business, and instructional 
flights 

Primary use 

Basic flight instruction 

Basic flight instruction ^ 

Twin-engine basic and advanced 
flight instruction; instrument 
instruction 


Commercial survey: 


Airplane type 


Operated by 


4,25,27 


Contracted for by 
U.S. Forest Service 


Primary use 


Lead planes for retardant bombers; 
checks for excessive turbulence; 
marks drop site 


9B 


Contracted for by 
U.S- Forest Service 


Scouts for forest fires; transports 
cargo and personnel 


23 


U.S. Forest Service 


19,19^,20,20^,21, 

22,24,24^,24^, 

3 4 5 

24 ,24 ,24 

6A,17^,26 


Contracted for by 
U.S. Forest Service 


Gas and oil pipeline 
companies 


28 


Individual 


Smoke jumper for fire fighters; 
personnel and cargo carrier 

Drop rejtardant on forest fires 


Pipeline patrol over level and 
mountainous terrain 

Fish spotting for commercial 
trawlers 
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Aerial application ; 

Airplane type Operated by 

1 12 

29,29 ,30,30 ,30 , Individual and company 
30A,31,32,32^, 

32^,33,33^,33A, 

33A^,33A^,34,34^, 

34^,35,35^,35^, 

36,36A,37,37^ 

34^ State 


ORIGINAL [s 
OF POOR QUALiTY 


Primary use 


Disperse chemicals for control of 
herbs, pests, and insects on 
farmlands 


Disperse chemicals for control of 
herbs and insects on lakes and 
streams 


Aerobatic : 
Airplane type 
38 

Commuter : 
Airplane type 
39,40 


Operated by 
Fixed-base operator 


Primary use 

Aerobatic instruction and practice 


Operated by 
Commuter airlines 


Primary use 

Passenger flights; test and check 
flights 


Float : 

Airplane type 
41 


Operated by 
Fixed-base operator 


Primary use 

Personnel and cargo charter; bush 
type of operations 


PRESENTATION OF DATA 

comments pertinent to data in tables II, III, and IV are offered in the follow 
ing paragraphs. 


Presentation 


Normal acceleration data are presented in O.lg intervals (above preselected 
threshold values) in tables II and IV for incremental gust and maneuver accelera- 
tions, respectively, and in intervals of 4 ft/sec in table III for derived gust 
velocities. The derived gust velocities were calculated from gust accelerations and 

2Wa 


n 

their associated airspeeds using the equation ~ K p V mS* 


In each table, the 
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type of operation is identified and the airplanes involved in the operation are 
listed from left to right by order of decreasing gross weight. Airplane types 4 , 9 , 
12 , and 17 were involved in more than one type of operation. Significant information 
relative to each airplane data sample is given at the bottom of each table. 


Thresholds 

Early on in the program, acceleration reading thresholds for airplanes in the 
general aviation category were ±0.2g, a carry-over from thresholds used in the 
evaluation of VGH records from the normally larger and heavier transport airplanes. 
This threshold value resulted in a prohibitively large number of man-hours spent 
reading relatively insignificant acceleration inputs. Calculations of critical 
values of acceleration from a repeated- loads standpoint and discussions with major 
general aviation manufacturers indicated a threshold of ±0.4g would be sufficient. 
Data from most airplane types were read to a threshold of ±0.4g; however, because of 
their heavier weight and higher wing loadings airplane types 1 and 19 to 24 were read 
to a threshold of ±0,2g or ±0.3g. Airplane type 28, one of the first airplanes in 
the program, and one of the lightest, was read to a threshold of ±0.2g. Acceleration 
values below 0.4g for airplane 28 illustrate the large percentage of the total 
acceleration count found in these intervals. 

Many of the airplanes show a larger number of derived gust velocities in the 
±12- to ±16-ft/sec interval than in either the ±4- to ±8- or the ±8- to ±12-ft/sec 
interval. This aibnormality is caused by the cut-off of accelerations less than the 
reading threshold. These lower value accelerations contribute a large portion of the 
derived gust velocities in the ±0- to ±12-ft/sec interval. 


Data Precision 

Although the accuracy of the NASA VGH flight recorder has been established over 
the years (refs. 2 and 6, e.g.) a comment relative to the reading accuracy of the 
general aviation airplane records is in order. 

The reliability of the data is affected by instrument error, installation error, 
and reading error. Total overall errors for the VGH recorder are discussed in 
section I of reference 6 and are estimated to be: 


Parameter Error 

Acceleration, g units ±0.05 

Indicated airspeed, knots 

100 knots ±6 

350 knots ±2 

Pressure altitude, ft 

2000 ft ±300 

20 000 ft ±500 


Reading errors are believed to be small in terms of the magnitudes of the par- 
ticular quantities read, inasmuch as each tabulation has been checked and corrected 
for gross errors. The reading errors for acceleration, although small, may affect 
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the count of accelerations exceeding given values. Reading checks have xndicated 
that for individual records, the number of acceleration counts may have a reliability 
of about ±30 percent, except for the extreme values, which f 

by detailed review of the time histories. Therefore, it is believed that the r 
ability of the frequency of occurrence of the extreme values is much better than 
+30 percent. Since reading errors tend to balance out as the sample size increases, 
the values of cumulative frequency per mile for the overall distributions an 

maneuver accelerations and of derived gust velocities are estimated to be within 
±20 percent. The statistical reliability of the results presented in this paper may 
bf i^reased by combining data samples from the same type airplanes used in the same 
typ^of operations to achieve a larger data sample. Individual airplane samples were 
intentionally presented to allow comparisons of individual operations. 


CONCLUDING REMARKS 

Tables of incremental gust and maneuver acceleration counts in O.lg intervals 
(above preselected threshold values) and derived gust velocities in l 

4 ft/sec are presented for 95 general aviation airplanes flown in 9 

tions! These data represent all the acceleration data that have been evaluated from 
the NASA VGH General Aviation Program. 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
April 28, 1983 

OF POOU 


1 



REFERENCES 


1. Pratt, Kermit G.; and Walker, Walter G.: A Revised Gust-Load Formula and a Re- 

Evaluation of V-G Data Taken on Civil Transport Airplanes From 1933 to 1950. 
NACA Rep. 1206, 1954. (Supersedes NACA TN*s 2964 by Kermit G. Pratt and 3041 
by Walter G. Walker.) 

2. Richardson, Norman R. : NACA VGH Recorder. NACA TN 2265, 1951. 

3. Airworthiness Standards: Normal, Utility, and Aerobatic Category Airplanes. 

Federal Aviations Regulations, vol. Ill, pt. 23, FAA, June 1974. 

4. Airplane Airworthiness: Civil Air Regulations, CAB, u.S. Dept. Comm.: 

Part 3 - Normal, Utility, Aerobatic, and Restricted Purpose Categories, 

Nov. 1, 1949. 

Part 4a - Apr. 7, 1950. 

Part 4b - Transport Categories, Sept. 1, 1949. 

5. Military Specification. Airplane Strength and Rigidity Flight Loads. 

MIL-A-886KASG) , May 18, 1960. 

6. Staff of Langley Airworthiness Br. : Operational Experiences of Turbine-Powered 

Commercial Transport Airplanes. NASA TN D-1392, 1962. 


8 


I 




at sea level, knots . . 


ng at 


-ng at 


Single-engine executive operations for airplane type - 


Airplane data 


Maximum gross weight, lb 


Wing span, ft 


Wing area, ft . 


n at 


-ng at Vp 



•pypg propulsion Piston Piston I Piston 1 Piston 1 Piston 1 Piston j Piston 

Power per engine, hp . . . . 310 285 

Thrust per engine, lb . . . 

Vq at sea level, knots . . . 165 

Vn at sea level, knots . . . 220 


3.80 4.40 


1.52 1.76 


3.30 3,37 


1.30 1.37 

















TABLE I.“ Continued 


ORiGtNAL FACE tU 
OF POOR QUALITY 


Axrplane data 


Mciximum gross weight, lb 

Wing span, ft 

Wing area, ft^ 

Type propulsion . . . . 
Power per engine, hp . 
Thrust per engine, lb 


at sea level, knots 


Vjj at sea level, knots 

Si 


^g 

-n^ at 


Personal operations for airplane type 


12A 13 


±fo / .u 

167.0 

180.0 

160.0 

160.0 

Piston 

Piston 

Piston 

Piston 

Piston 


Airplane data 


Maximum gross weight, lb , . . 5300 

Wing span, ft 37.0 

Wing area, ft^ 179.0 

Type propulsion Piston 

Power per engine, hp . , . , 

Thrust per engine, lb ... 

at sea level, knots . . . 

at sea level, knots . . . 




-n at V„ 
m C 


«g at Vc . 


-ag at Vc 


Instructional 

operations 

for 

airplane 

type - 

4A 14 14A 

15 

12B 

16 

17 19 


146.0 

146.0 

180.0 

160.0 

147.0 

Piston 

Piston 

Piston 

Piston 

Piston 


1500 

1500 

33.4 

35.2 

160.0 

170.0 

Piston 

100 

Piston 

95 

104 

87 

152 

130 

4.40 

4.52 

1.76 

1.20 

3.46 

3.38 

1.46 

1.38 


Calculated 
















TABLE I.~ Continued 


OR/GWAL rsj 
O'' POOR QuXw 


Airplane data 




Commercial survey operations for airplane type - 





19 

20 

21 



24 

25 

4 

26 

6A 

27 

9B 

17^ 

28 

Maximum gross weight, lb . . . 

126 000 

106 000 

80 000 

64 000 

31 000 



48 30 

4300 

3800 

2950 

2800 

1500 

1500 

Wing span, ft 

117.5 

117.5 

98.0 

109.3 

95.0 

69.7 

37.8 

36.0 

38.0 

36.8 

32.8 

36.2 

33.4 

35.2 

2 

Wing area, ft 

1463 

1457 

1000 

1447 

987,0 

485.0 

199.2 

175.0 

201.0 

175.0 

177.6 

174.0 

160.0 

178.5 

Type propulsion 

Piston 

Piston 

Piston, 

turbojet 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Power per engine , hp . . . . 
Thrust per engine, lb ... 

3250 

2400 

3500 

3400 

3250 

1475 

1525 

285 

260 

210 

285 

225 

230 

100 

95 

at sea level, knots . . . 

269 

260 

175 

"^NA 

163 

130 

195 

182 

165 

165 

152 

139 

104 

95 

Vjj at sea level, knots ... 

346 

346 

360 


209 

373 

247 

239 

215 

217 

243 

186 

152 

143 

"m ''c 

2.50 1 

2.50 

3.00 

3.00 

2.50 

3.00 

4.20 

3.80 

3.80 

3.80 

6.00 

3.80 

4.40 

4.40 

at Vc 

1,00 

1.00 

1.00 

1.00 

1.00 

1.00 

3.00 

1.52 

1.52 

1.52 

3.00 

1.52 

1.76 

1.76 

”g at Vj, 

*2.42 

*2.79 

*2.31 

*2.81 

*3.74 

*3.16 

3.20 

2.97 

3.16 

3.41 

3.26 

3.33 

3.46 

3.59 

~ng at Vc 

*0.42 

*0.79 

*0.31 

*0.81 

*1.74 

*1.16 

1.20 

0.97 

1.16 

1.41 

1.26 

1.33 

1.46 

1.59 


*Calculated. 
"^Not available. 





Aerial application operations for airplane 

type - 




Airplane data 

29 

30 

30A 

31 

32 

33 

33A 

34 

35 

36 

36A 

37 

Maximum gross weight, lb . . . 

+8200 

+6900 

6000 

+6900 

+6075 

+6075 

+6000 

+4400 

+4200 

+4000 

+ 3800 

2900 

Wing span, ft 

44.4 

44.4 

42.6 

45.1 

Upper 

35.7 

Upper 

35.7 

Upper 

35.7 

38. B 

41.1 

40.7 

40.4 

36.2 

2 

Wing area, ft 

326.6 

326.6 

312.4 

270.6 

328 

326 

326 

225 

208.7 

202 

202 

183 

Type propulsion 

Power per engine, hp . . . . 

Turboprop 

Piston 

Piston 

Piston 

Turboprop 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

Piston 

750 

600 

650 

600 

750 

650 

600 

285 

300 

300 

230 

235 

Thrust per engine, lb ... 













at sea level, knots . . . 

117 

117 

109 

113 

128 

128 

128 

130 

125 

125 

125 

108 

Vq at sea level, knots . . . 

164 

164' 

153 

170 

142 

142 

14 2 

175 

175 

175 

175 

151 

"m at \ 

3.80 

3.80 

3.80 

3.80 

4.20 

4.20 

4.20 

3.80 

3.80 

3.80 

3.80 

3.80 

''c 

1.52 

1.90 

1.90 

1.90 

1.00 

1.00 

1.00 

1.52 

1.52 

1.52 

1.52 

1.52 

n at V .......... 

*3.07 

*2.78 

*2.78 

2.51 

*2.60 

*2.62 

*2.62 

3.25 

3.31 

3.31 

3.31 

2.83 

"g C 













-"g at Vj, 

*1.07 

*0.78 

*0.78 

0.51 

*0.60 

*0.62 

*0.62 

1.25 

1.31 

1.31 

1.31 

0.83 


*Calculated. 
^Restricted category. 
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TABLE I.- Concluded 


Airplane data 

Aerobatic 
operations for 
airplane type - 

Commuter 
operations for 
a i rpl ane type - 

Float 

operations for 
airplane type - 


38 

39 

40 

41 

Maximum gross weight, lb . . , 

1650 

11 600 

10 400 

5090 

Wing span, ft 

33.4 

65.0 

45.9 

48.0 

, p 

Wing area, ft 

165.0 

420 

279.7 

250 

Type propulsion 

Power per engine, hp . . . , 
Thrust per engine, lb ... 

Piston 

115 

Turboprop 

550 

Turboprop 

550 

Piston 

450 

at sea level, knots . , . 

104 

160 

226 

126 

at sea level, knots . . . 

156 

225 

282 

152 

n at Vp 

*4.79 

3.21 

3.29 

*3.69 

-fn at Vj, 

*2.29 

1.50 

1.32 

*1.48 

rt 

< 

O 

*3.58 

3.35 

2.95 

*2.79 

-”g 

*1.95 

1,35 

0.95 

0.79 


*Calculated. 
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TABLE ri.- OUST ACCELERATION DISTRIBUTION 


ORIGINAL PAGE 
OF. POOR QUALITY 



Airplane uaed 


flight demonstrator. 

















Base , home state 





























































































TABLE III.- Continued 



Positive and 




negative total 

4 so; 

l 1 362 

2 2S9 

Number of flights 

i 15; 

> 19S 

264 

Flight hours 

25! 

i 175 

265 

Nautical miles 

31 56: 

) 22 43f 

34 231 

Average pressure 




altitude, ft 

6 12: 

2 3 5i: 

\ 5 736 

Average V, knot! 

i 14; 

L L2( 

J 129 





1 290 46 214 23 994 80 902 19 0^7 
3 004 1 6 755 2 009 1 704 2 380 2 720 
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TABLE III.- Continued 


Derived gust 
velocity 
ft/sec 


Frequency of occurrence for airi-ildne 
Commercial survey operations 


24 24^ 24“^ 24^ 




negative total 


4 1 127 7 758 


4 324 1 209 1 633 14 632 
20 687 3 791 10 348 77 428 


3 607 1 788 1 440 26 404 j 
29 491 7 177 13 706 120 654 j 


752 2 177 1 268 32 716 


92 i 446 


4 168 1 205 1 260 10 513 


Positive and 
negative total 

Number of flights 


17 1 768 1 160 


1 872 522 277 380 


32 468 8 718 12 226 120 844 916 


508 22 125 1 042 32 657 61 959 15 895 25 932 249 498 1 666 


4209 4245 50 316 58 213 53 440 4052 


277 195 316 492 211 | 

545 253 740 1 258 888 


82 899 31 187 82 334 111 407 54 312 


Average pressure 
altitude, ft 


4952 5165 5 015 5 368 5 262 2960 


162 2 907 2 922 2 835 3 355 2 855 I 954 7 4VB 6 908 2 870 6 O0O| 5 0591 6 895j 1 150| 1 706 


Average V, knots 
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TABLE III.- Conclude 


ommm 

poon 




■ 

.rfY 


Derived gust 
velocity 
ft/ sec 

Frequency of occurrence for airplane type - 

Aerobatic operations 

Commuter operations 

Float operations 

38 

39 

40 

41 

-40 to -44 



2 


-36 to -40 



4 

1 

-32 to -36 


2 

10 

1 

-28 to -32 


5 

23 

4 

-24 to -28 


21 

87 

12 

-20 to -24 

3 

73 

317 

23 

-16 to -20 

17 

290 

1 203 

132 

-12 to -16 

131 

1 275 

5 079 

449 

-8 to -12 

487 

2 972 

7 424 

368 

-4 to -8 

148 




Negative total 

786 

4 638 

14 149 

990 

4 to 8 

189 




8 to 12 

460 

3 165 

8 027 

322 

12 to 16 

97 

1 624 

5 181 

295 

16 to 20 

31 

398 

1 207 

89 

20 to 24 

12 

87 

337 

29 

24 to 28 

7 

27 

85 

5 

28 to 32 

7 

15 

28 

3 

32 to 36 


1 

7 


36 to 40 


1 i 

1 


40 to 44 


1 

_j 

1 


44 to 48 


1 

2 



Positive total 

... j 

803 

5 321 

14 874 

743 

Positive and | 

negative total 

1 589 

9 959 

29 023 

1 733 

Number of flights 

335 

7 378 

5 143 

.. - 1 

1 623 

Flight hours 

170 

2 056 

2 684 

885 

Nautical miles j 

13 723 

274 012 

508 180 

89 722 

Average pressure 
altitude, ft 

1 659 

2 324 

4 278 

2 505 

Average V, knots 

81 

133 

189 

101 

Base, home state 

VA 

CA 

PA 

WA 


22 


I 
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TABLE IV.- HANEUVER ACCELERATION DISTRIBUTION 


Frequency of occurrence for airplane type - 


Twin-engine executive operations 


Single-engine executive operations 


)|493 2921216 991 39 856 281 300 206 478 ( 


563 263 268 402 15 229 150 164 253 102 147 301 

977 41 586 43 975 62 631 2241 34 419 18 351 19 182 38 678 21 481 20 540 37 136 


Average pressure 
altitude, ft 
Average V, knots 


21 982 27 100 29 905 23 2l5|ll 143 1 ^ ^ ^ 411 13 065 


*Airolane used as flight demons tra tor. 



TABLE IV.- Continued 


ORlGir^AL 

OF POOR QUALi Tf 


Frequency of occurrence for airplane typ-e — 


Personal operations 


Instructional operations 


10 lOA iOA" 11 12 I2l 12M 123 12 a 13 13^ 4A 14 I 14A IS 


12B 12B^ 12b' 16 17 



4 — !_ 


■>25 252 1 040 1 081 


624 24 670 137 722 90 I07l| 1 


33 2 240 1 994 4 143 1 360 1 509 3 


225 4 370 I 573 3 418 273 


32 B43 154 969 111 I 436 _2.Li5_ 'A ^ 885 1 761 4 265 5 451 2 068 4 817 425 

i 155 195 264 317 47 373 127 286 53 931 140 627 472 1 433 525 524 508 1 052 748 1 057 190 

331 30 199 81 193 34 7S2 123 342 282 9 35 219 311 448 754 4M ^ ^ 

31 563 22 436 34 231 12 596 3101 16 836 8222 19 192 3Hl 75 331 II 290 46 214 23 994 80 902 25 703 Lo 524 64 872 37 420 65 991 6962 6 


» 122 3 513 I 5 7 36 _ 4 JA 6_ 2216 1 

141 1281 129~ 96 10 3 


174 2413 2 792 | 1 438 3 004 1 6 755 2 009 1 70 4 

85 101 100 92 95 1 93 115 


ORIGJMAL P ■ , 
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TABLE IV.- Continued 
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